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DETAILED ACTION 

1. Claims 1-21 and 23-28 are pending. 

■ * 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 

» 

forth in 37 CFR 1, 17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 13 June 
2007 has been entered. 

Claim Objections 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1, 75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: Claim 11 recites "a computer-readable medium having 
computer-readable instructions:.." 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 1 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

6. Claim 1 recites the limitation "the change" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. 

7. Claim 1 1 recites the limitation "the change" in line 5. There is insufficient 

antecedent basis for this limitation in the claim. 

} 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject niatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-21 and 23-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lomet (U.S. Patent No. 5,933,838) in view of Hind et al (U.S. Patent 
Pub. 2004/0024795 Al and known hereinafter as Hind). 

As per claims 1,11. and 21 , Lomet teaches a method for reading a changed data 
page, said method comprising of storing data associated with the change in a 

* ♦ 

transaction log buffer (i.e. "The application state (i.e., address space) is treated as a single object that 

can be atomically flushed In a manner akin to flushing individual pages in database recovery techniques. 
And like the pages of the database,' log records describing application state changes are posted on the 
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Stable log before application state, is flushed/){Co\[jiron 5, lines 43-48); and flushing the transaction 
log to the persistent data store, prior to the changed data page being read (Le. "Flushing 

the application state to stable storage effectively installs the application operations logged in the stable 
log, " "According to one implementation, a database computer system has a processing unit, a volatile 
main memory that does not persist across a system crash; and a stable memory that persists across a 
system crash." The preceding text clearly indicates that the flushing the application logs to in a stable log 
that resides on a stable memory (which is a persistent data store) within a database computer system is 
the process of performing a durable read.)(Column 5, lines 54-56 and lines 62-65) (i.e. "Posting the read 
values to the log is helpful in one sense because the cache manager is not concerned about which 
sequence to flush objects. Certain object states need not be preserved by a particular flushing order 
because any data values obtained from an object which are needed to redo an application operation are 
available directly from the stable log." The preceding text clearly indicates that a lazy transaction is the 
posting of values to the log irrespective of the sequence of flushing the objects in a particular 
order.)(Column 6, lines 43-48). 

Lomet does riot explicitly teach said method comprising making a change to the 
data page to generate a changed data page; marking a durability indicator associated 
with the data page that indicates that the changed data page has yet to be written to a 
persistent data store. 

Hind teaches said method comprising changing a data page generating the 

changed data page in response to the change (i.e. "Data record synchronization systems are 

known in this field. Generally, these systems utilize a single "change number" for maintaining 
synchronicity between data records stored on multiple databases. The change number is initially 
synchronized to a particular value (such as 1) when the records are stored to the databases. If the record 
. is changed at one of the databases, the change number at that database is incremented, and a message 
is sent to the other databases indicating that a change has occurred to the particular data record. " The 
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preceding text clearly indicates that making a change to the data page is.the record that is changed at 

one of the database and generating a changed data page is the message that is sent to the other 

databases that a change has occurred in the particular database. )(Paragraph [0004]) marking the 
changed data page to indicate that the transaction log buffer has yet to be flushed to a 

persistent data store (i.e. "Dafa record synchronization systems are known in this field. Generally, 

0 

these systems utilize a single "change nuniber" for maintaining synchronicity between data records stored 
on multiple databases. The change number is initially synchronized to a particular value (such as 1) when 
the records are stored to the databases. If the record is changed at one of the databases, the change 
number at that database is incremented, and a message is sent to the other databases indicating that a 
change has occurred to the particular data record." The preceding text clearly indicates that a durability 
indicator is a flag, similar to a "change number" indicating that a change data page has yet to be 

written.)(Paragraph [0004]); determining whether the changed data page is marl<ed. 

It would have been obvious to a person of ordinary skill in the art at the time of 
Applicant's invention to modify the teachings of Lomet with the teachings of Hind to 
include a method comprising making a change to the data page to generate a changed 
data page; marking a durability indicator associated with the data page that indicates 
that the changed data page has yet to be written to a persistent data store with the 
motivation to optimize techniques to make read, write, and recovery phases more 
efficient (Lomet, Abstract). 

As per claims 2 and 12, Lomet teaches a method further comprising: unmarking 
the changed data page when the transaction log buffer is flushed (i.e. The application state 

is treated as a single object that can be atomically flushed to the stable database. In addition, the 
application operations often cause changes to the data pages, records, or other types of objects stored in 
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the volatile cache. The modified objects that result from applicatior) operations are from time to time 
flushed to the stable database. The flushed application states and objects are assigned state IDs to 
identify their place in the execution sequence: Flushing the application object effectively installs all the 
operations, updating the. application operations that are in the stable log which have earlier state 
/Ds/)(Column 6. lines 22-32). 

As per claims 3, 13, and 23, Lomet teaches a method wherein flushing the 

transaction log buffer occurs when the changed data page is marked (i.e. "Flushing the 

application state to stable storage effectively installs the application operations logged in the stable log. " 
"According to one implementation, a database computer system has a processing unit, a volatile main 
memory that does not persist across a system crash, and a stable memory that persists across a system 

crash. ')(Co\umn 5, lines 54-56 and lines 62-65), and wherein said method further comprises 
reading an unmarked data page as part of a read operation that uses data that has 
been stored in the persistent data store without first flushing said transaction log buffer 

(i.e. "The application state (i.e., address space) is treated as a single object that can be atomically flushed 
in a manner akin to flushing individual pages in database recovery techniques. And like the pages of the 
database, log records describing application state changes are posted on the stable log before 
application state is flushed."){Co\urr\n 5, lines 43-48). 

As per claims 4, 14, and 24 Lomet teaches a method wherein marking the 
changed data page comprises writing a value of a bit associated with said changed data 

page (i.e. "Each data structure has an object identifier field 131, 132 to hold the object identifier (e.g., A 

or O), a state identifier field 133, 134 to hold the state ID for the value of the object, a dirty flag field 135, 
136 which holds a flag bit indicating whether or not the object has been modified In volatile cache without 
those modifications being flushed to stable memory, and a cache location field 137, 138 to hold an 
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address to a location in volatile cache where the current cached value of the object physically 
res/des.') (Column 18, lines 51-59). 

As per claims 5, 15, and 25, Lomet teaches a method wherein the bit is stored in 

said changed data page (i.e. "Each data structure has an object identifier field 131, 132 to hold the 

object identifier (e,g., A or O), a state identifier field 133, 134 to hold the state ID for the value of the 
object, a dirty flag field 135, 136 which holds a flag bit indicating whether or not the object has been 
modified in volatile cache without those modifications being flushed to stable memory, and a cache 
location field 137, 138 to hold an address to a location in volatile cache where the current cached value of 
the object physically resides. '^(Column 1 8, lines 51-59). 

As per claims 6, 16, and 26, Lomet teaches a method wherein the bit is stored in 

a reference table (i.e. "Each data structure has an object identifier field 131, 132 to hold the object 

identifier (e.g., A or O), a state identifier field 133, 134 to hold the state ID for the value of the object, a 
dirty flag field 135, 136 which holds a flag bit indicating whether or not the object has been modified in 
volatile cache without those modifications being flushed to stable memory, and a cache location field 137, 
138 to hold an address to a location in volatile cache where the current cached value of the object 
physically resides.')(Co\un)n 18, lines 51-59). 

As per claims 7, 17, and 27, Lomet teaches a method wherein marking the 
changed data page comprises recording, in a reference location associated with said 

changed data page (i.e. "The resource manager tags the application states at these interaction points 
by assigning them state /Ds. ')(Column 6, lines 17-20), a copy of a log sequence number from 
said transaction log buffer and corresponding to the change to the data page (i.e. "The 
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flushed application states and objects are assigned state IDs to identify their place in the execution 
sequence. Flushing the application object effectively installs all. the operations, updating the application 
operations that are in the stable log which have earlier state /D5/)(Column 6, lines 27-32). 

As per claims 8 and 18, Lomet teaches a method wherein said copy of the log 

sequence number is stored in said changed data page (i.e. "The flushed application states and 

objects are assigned state IDs to identify their place in the execution sequence. Flushing the application 
object effectively installs all the operations, updating the application operations that are in the stable log 

* 

which have earlier state /Ds/)(Column 6. lines 27-32). 

As per claims 9 and 19, Lomet teaches a method wherein said copy of the log 

< • 

sequence number is stored in a reference table (i.e. "The flushed application states and objects 

are assigned state IDs to identify their place in the execution sequence. Flushing the application object 
effectively installs all the operations, updating the application operations that are in the stable log which 
have earlier state IDs. '^(Column 6, lines 27-32). 

As per claims 10, 20, and 28, Lomet teaches a method wherein the copy of the 
log sequence number is used to identify a transaction in order to cause said transaction 

to effect the flushing of the transaction log buffer (i.e. "The object table includes fields to track 

dependencies among the objects. In one implementation, the object table includes, for each object entry, 
a predecessor field which lists all objects that must be flushed prior to the subject object, and a successor 
field which lists all objects before which the subject object must be flushed. In another implementation, ' 
the object table contains, for each object entry, a node field to store dependencies in terms of their nodes 
in a write graph formu/af/on. ')(CoIumn 6, lines 62-67; column 7, lines 1-4). 
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Response to Remarks/Argument 

10. Applicant's arguments filed 13 June 2007 have been fully considered but they are 
not persuasive for the reasons set forth below. 

4 

I 

Applicant argues: 

■ 

(1) Neither of the cited references teach or suggest marking a changed data 
page to indicate that a transaction log buffer has yet to be flushed. 

The Examiner disagrees. The combination of Lomet and Hind teaches marking 

(i.e. change number. That is whenever a record is changed, the change number is incremented (e.g. 
marked).)(Hind, paragraph [0004]) a changed data page (i.e. if the record is changed. The Examiner 

interprets the changed data page to be a record in the database.)(Hind, paragraph [0004]) to indicate 

that a transaction log buffer (i.e. log records) (Lomet, Column 5, lines 43-48) has yet to be 

flushed (i.e. before application state is flushed) (Lomet, Column 5, lines 43-48). 

It would have been obvious to a person of ordinary skill in the art at the time of ' 
Applicant's invention to modify the teachings of Lomet with. the teachings of Hind to 
include a method comprising marking a changed data page to indicate that a 
transaction log buffer has yet to be flushed with the motivation to optimize techniques to 
make read, write, and recovery phases more efficient (Lomet, Abstract). 

Hence, the Applicant's arguments do not distinguish over the claimed invention 
over the prior art of record. 
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Any other arguments by the applicant are either more limiting than the claimed 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Farhan M. Syed whose telephone number is 571-272- 
7191. The examiner can normally be reached on 8:30AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey Gaffin can be reached on 571-272-4146. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



language or completely irrelevant. 
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